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div $D=\rho$ , div $B=0$ , rot $E=-\frac{\partial B}{\partial t}$ , rot $H=j+\frac{\partial D}{\partial t}$ , (l.la)
$D=\epsilon_{0}E+P$ , $B=\mu_{0}$ (l.lb)
$x$ :
$E=E_{3}(x, t)e_{3}$ , $H=H_{2}(x, t)e_{2}$ . (1.2)
(1.1) , (1.2) $(\rho=0,j=0)$
$\frac{\partial H_{2}}{\partial x}=\frac{\partial D_{3}}{\partial t}$ , $\frac{\partial E_{3}}{\partial x}=\mu_{0^{\frac{\partial H_{2}}{\partial t}}}$ . (1.3)
(1.3), $D_{3}=\epsilon_{0}E_{3}+P_{3}$ $H_{2}$
$E_{xx}- \frac{1}{c^{2}}E_{tt}=P_{tt}$ , (1.4)
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. , $E=E_{3},$ $P=P_{3}/(\epsilon_{0}c^{2}),$ $c^{2}=(\epsilon_{0}\mu_{0})^{-1}$ ,
$P=P_{lin}+P_{nl}= \int_{-\infty}^{\infty}\chi(t-\tau)E(x, \tau)d\tau+\chi_{3}E^{3}$ , $(1.5a)$
$\chi_{tt}=\chi_{0}\delta(t)$ . $(1.5b)$
(1.5) (1.4)




$E(x, t)=\epsilon u_{0}(\phi,X)+\epsilon^{2}u_{1}(\phi,X)+\cdots$ . $(1.7a)$
, $\phi$ , $X$
$\phi=\frac{t-\frac{x}{c}}{\epsilon}$ , $X=\epsilon x$ . $(1.7b)$
(1.7) (1.6) $O(\epsilon)$
$- \frac{2}{c}\frac{\partial^{2}u_{0}}{\partial\phi\partial X}=\chi_{0}u_{0}+\chi_{3^{\frac{\partial^{2}u_{0}^{3}}{\partial\phi^{2}}}}$ . (1.8)
, $Xarrow t,$ $\phiarrow x,$ $u_{0}arrow u$ (1.8)
$u_{xt}=u+ \frac{1}{6}(u^{3})_{xx}$ , (1.9)
















$r_{t}=( \frac{1}{2}u^{2}r)_{x}$ , (2.2)
. , ( ) $(x, t)arrow(y, \tau)$
$dy=rdx+ \frac{1}{2}u^{2}rdt$ , $d\tau=dt$ , (2.3)
(2.1), (2.2) :
$r^{2}=1+r^{2}u_{y}^{2}$ , $r_{\tau}=r^{2}uu_{y}$ . (2.4)
$u_{y}=\sin\phi$ , $\phi=\phi(y,\tau)$ . (2.5)
(2.4)
$\frac{1}{r}=\cos\phi$ . (2.6)




$x_{y}= \frac{1}{r}$ , $x_{\tau}=- \frac{1}{2}u^{2}$ . (28)
( (2.4) )
$x(y, \tau)=\int^{y}$ cos $\phi dy+d$ . (2.9)
$\bullet$ SP $sG$ $\phi$ , $u=\phi_{r}$ , (2.9)
.






$f= \sum_{\mu=0,1}\exp[\sum_{j=1}^{N}\mu_{j}(\xi_{j}+\frac{\pi}{2}:)+\sum_{1\leq j<k\leq N}\mu_{j}\mu_{k}\gamma_{jk}]$ , $(2.11a)$
$f’= \sum_{\mu=0,1}\exp[\sum_{j=1}^{N}\mu_{j}(\xi_{j}-\frac{\pi}{2}i)+\sum_{1\leq j<k\leq N}\mu_{j}\mu_{k}\gamma_{jk}]$ , $(2.11b)$
$\xi_{j}=p_{j}y+\frac{1}{p_{j}}t+\xi_{j0}$ , $(j=1,2, \ldots,N)$ , $($ 2.11 $c)$
$e^{\gamma_{jk}}=(\frac{p_{j}-p_{k}}{p_{j}+p_{k}})^{2}$ , $(j, k=1,2, \ldots, N;j\neq k)$ . $(2.11d)$
$f$ , $f’$
$ff_{yt}-h^{f_{t}=} \frac{1}{4}(f^{2}-f^{\prime 2})$ , $(2.12a)$
$f’f_{yt}’-f_{y}’f_{t}’= \frac{1}{4}(f^{;2}-f^{2})$ . $(2.12b)$
(2.10), (2.12)
cos $\phi=1-2(\ln f’f)_{yt}$ , (2.13)
. (29) , $y$
$x(y, t)=y-2(\ln f’f)_{t}+d$ . (2.14)
$u=\phi_{r}$ (2.10)
$u(y, t)=2 i(\ln\frac{f’}{f})_{t}$ . (2.15)




$f=1+ie^{\xi_{1}}$ , $\xi_{1}=p_{1}y+\frac{1}{p_{1}}t+\xi_{10}$ , $f’=f\cdot$ , (3.1)
$u(y,t)= \frac{2}{p_{1}}sech\xi_{1},$ $( \xi_{1}=p_{1}y+\frac{1}{p_{1}}t+\xi_{10})$ , $(3.2a)$
$x(y, t)=y- \frac{2}{p_{1}}$ tanh $\xi_{1}+d_{1}$ . $(3.2b)$






$u \sim\frac{2}{p_{n}}sech(\xi_{n}+\delta_{n}^{(-)})$ , $(3.3a)$
$x \sim y-\frac{2}{p_{n}}$ tanh $( \xi_{n}+\delta_{n}^{(-)})-4\sum_{j=n+1}^{N}\frac{1}{p_{j}}-\frac{2}{p_{n}}+d$, $(3.3b)$
$\delta_{n}^{(-)}=\sum_{j=n+1}^{N}\ln(\frac{p_{n}-p_{j}}{p_{n}+p_{j}})^{2}$ . $($3.3$c)$
b) $tarrow+\infty$
$u \sim\frac{2}{p_{n}}sech(\xi_{n}+\delta_{n}^{(+)})$ , $(3.4a)$
$x \sim y-\frac{2}{p_{n}}$ tanh $( \xi_{n}+\delta_{n}^{(+)})-4\sum_{j=1}^{n-1}\frac{1}{p_{j}}-\frac{2}{p_{n}}+d$ , $(3.4b)$
$\delta_{n}^{(+)}=\sum_{j=1}^{n-1}\ln(\frac{p_{n}-p_{j}}{p_{n}+p_{j}})^{2}$ . $(3.4c)$
$n$ x , $tarrow-\infty$
$x_{c}+c_{n}t-x_{n0} \sim-\frac{\delta_{n}^{(-)}}{p_{n}}-4\sum_{j=n+1}^{N}\frac{1}{p_{j}}+d_{n}$ . (3.5)
, $x_{n0}=-\xi_{n0}/p_{n}$ , $d_{n}=d-2/p_{n}$ . $tarrow+\infty$






$+4( \sum_{j=1}^{n-1}\frac{1}{p_{j}}-\sum_{j=n+1}^{N}\frac{1}{p_{j}})$ , $(n=1,2, \ldots,N)$ . (3.8)
3.32
a)
$u(y,t)^{(p_{1}+p_{2})\cosh\psi_{1}\cosh\psi_{2}+(p_{1}-p_{2})\sinh\psi_{1}\sinh\psi_{2}}= \frac{2\sqrt{\gamma}}{p_{1}p_{2}}\ovalbox{\tt\small REJECT}\cosh^{2}\psi_{1}+\gamma\sinh^{2}\psi_{2}$ $(3.9a)$
$x(y,t)=y+ \frac{1}{p_{1}p_{2}}\frac{(p_{1}-p_{2})\sinh 2\psi_{1}-\gamma(p_{1}+p_{2})\sinh 2\psi_{2}}{\cosh^{2}\psi_{1}+\gamma\sinh^{2}\psi_{2}}-\frac{2(p_{1}+p_{2})}{p_{1}p_{2}}+d,$ $(3.9b)$





-1: 2 ; $p_{1}=0.5,p_{2}=1.0$
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$s$





$p_{1}=a+ib$ , $p_{2}=a-ib$ , $(4.1a)$
$\xi_{10}=\lambda+i\mu$, $\xi_{20}=\lambda-i\mu$ . $(4.1b)$
$f$ , $f’$






$u(y, t)= \frac{4ab}{a^{2}+b^{2}}b\sin\chi co_{b^{2}\cosh^{2}(\theta+\ln\frac{b}{a})+a^{2}\cos^{2}\chi}sh(\theta+\ln\frac{b}{a})-a\cos\chi\sinh(\theta+\ln\frac{b}{\ovalbox{\tt\small REJECT} a})$ $(4.3a)$
$x(y, t)=y- \frac{2ab}{a^{2}+b^{2}}\frac{a\sin 2\chi+bsi\bm{h}2(\theta+\ln\frac{b}{a})}{b^{2}\cosh^{2}(\theta+\ln\frac{b}{a})+a^{2}\cos^{2}\chi}-\frac{4a}{a^{2}+b^{2}}+d$. $(4.3b)$
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c) 1
$- \sqrt{2}+1<\frac{a}{b}\frac{\cos\chi}{\cosh(\theta+\ln\frac{b}{a})}<\sqrt{2}-1$ . (4.4)
$a,$ $b>0$ , $0<a/b<\sqrt{2}-1$ .
4.2 M-
a)
N- $N=2M$ , $M$ , :
$p_{2j-1}=p_{2j}^{*}\equiv a_{j}+ib_{j}$ , $a_{j}>0$ , $b_{j}>0$ , $(j=1,2, \ldots, M)$ , $(4.5a)$
$\xi_{2j-1,0}=\xi_{2j,0}^{*}\equiv\lambda_{j}+i\mu_{j}$ , $(j=1,2, \ldots, M)$ . $(4.5b)$
$\xi_{2j-1}=\theta_{j}+i\chi_{j}$ , $(j=1,2, ..., M)$ , $(4.6a)$
$\xi_{2j}=\theta_{j}-i\chi_{j}$ , $(j=1,2, \ldots, M)$ , $(4.6b)$
$\theta_{j}=a_{j}(y+c_{j}t)+\lambda_{j}$ , $(j=1,2, \ldots, M)$ , $(4.6c)$
$\chi_{j}=b_{j}(y-c_{j}t)+\mu_{j}$ , $(j=1,2, \ldots, M)$ , $(4.6d)$
$c_{j}= \frac{1}{a_{j}^{2}+b_{j}^{2}}$ $(j=1,2, \ldots, M)$ . $(4.6e)$
b)
$i)tarrow-\infty$ :
$u(y, t) \sim\frac{4a_{n}b_{n}}{a_{n}^{2}+b_{n}^{2}}\frac{G_{n}}{F_{n}}$ , $(4.7a)$
$x(y, t) \sim y-\frac{2a_{n}b_{n}}{a_{n}^{2}+b_{\mathfrak{n}}^{2}}\frac{H_{n}}{F_{n}}-\frac{4a_{\mathfrak{n}}}{a_{n}^{2}+b_{n}^{2}}+d$ , $(4.7b)$
$F_{n}=b_{n}^{2}$ cosh2 $( \theta_{n}+\alpha_{n}^{(-)}+\ln\frac{b_{n}}{a_{\mathfrak{n}}})+a_{n}^{2}$ cos2 $(\chi_{n}+\beta_{n}^{(-)})$ , $(4.7c)$
$G_{n}=b_{n}$ sin $(\chi_{\mathfrak{n}}+\beta_{n}^{(-)})$ cosh $( \theta_{\mathfrak{n}}+\alpha_{n}^{(-)}+\bm{i}\frac{b_{n}}{a_{n}})$
$-a_{n}$ cos $(\chi_{\mathfrak{n}}+\beta_{n}^{(-)})$ sinh $( \theta_{n}+\alpha_{n}^{(-)}+\ln\frac{b_{n}}{a_{n}})$ , $(4.7d)$








$u(y,t) \sim\frac{4a_{n}}{b_{\mathfrak{n}}^{2}}\frac{\sin(\chi_{n}+\beta_{n}^{(-)})}{\cosh(\theta_{n}+\alpha_{n}^{(-)}+\ln_{a_{n}}^{b_{n}})}$ , $(4.9a)$





$\triangle_{n}-=\sum_{j=n+1}^{M}\frac{8(b_{n}^{2}+b_{j}^{2})a_{j}}{(b_{n}^{2}-b_{j}^{2})^{2}}-\sum_{j=1}^{n-1}\frac{8(b_{n}^{2}+b_{j}^{2})a_{j}}{(b_{n}^{2}-b_{j}^{2})^{2}}$ , $(n=1,2, \ldots,M)$ . (4.10)
4.32
: $a_{1}=0.1,$ $b_{1}=0.5,$ $a_{2}=0.16,$ $b_{2}=0.8,$ $\lambda_{1}=\lambda_{2}=0,$ $\mu_{1}=\mu_{2}=0$
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